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I. Introduction 

At present the Colorado Department of Transportation calls for a concrete box base 
at the location of each manhole in the Colorado Standard Plans (CDOT Standard 
M-604-20). These manholes are used for inspection of the drainage lines and periodic 
maintenance. These manholes can be a cast in place or precast design. 

A new design for mainline manholes has recently been considered that should ease 
installation and reduce installation costs. This design is called a type "T" manhole. Type 
"T" manholes are fabricated by the concrete pipe manufacturers and are constructed to be 
part of the pipe. This type of manhole is a pre-cast design that is delivered to the site and 
set in place. An advantage to the type "I" manhole is a much more efficient hydraulic 
design than that of the Colorado Standard Design and construction time is reduced over the 
standard design. 

A Type "T" manhole is a precast steel reinforced concrete manhole. The advantages 
of a Type "T" manhole are that they can be delivered to the site and set in place more 
easily than the standard box base, saving construction time thus using less time for lane 
closure when this is an important factor and they are more efficient hydraulicly than the 
box base manhole being that the manhole is a part of the pipe itself. 

However, even with the believed ease of construction, improved hydraulic efficiency, 
and reduced cost the actual structural performance of the finished manhole inplace must 


be evaluated. 


II. Construction 

Construction of the Type "T" manhole began on the evening of October 11,1989 at 
approximately 8:00 pm. The manhole was placed on project CXFCU (GF) 10-0085-10, 
located on eastbound Hampden Avenue approximately 100 feet east of the Santa Fe to 
eastbound Hampden ramp. The plans originally called for two type "I" manholes to be 
placed on the project. However, the manhole fabricator had concerns that one of the Type 
"T" manholes was not economical, constructable or practical because intersecting pipes at 
the Type "T” manhole have different invert elevations, caused the necessary reinforcement 
in the pipe to be complex. To correct the problem the future trunk line and the lateral 
drainage pipe was redesigned so that connecting invert elevations would be reasonably 
similar. Figure 1 shows original design of manhole and figure 2 shows new design. At this 
time it was decided to place only one manhole on this project. The one that was placed was 
used in a location were the most benefit could be achieved. In order to place a CDOT 
standard cast-in-place box-base manhole the location for the manhole must be closed to all 
traffic for a period of time to allow the concrete box to obtain minimum strength for traffic 
loads. However, the precast design is similar to the type "t" manhole construction. It can 
take several days for the concrete to meet minimum strength requirements before backfilling 
on the cast in place design. The attached diagram (figure 3) shows a type "I" manhole. 
This type is a pre-cast manhole that needs only the time required to assemble in place 
before back filling and allowing the roadway to be open to traffic. 


On this project the Type "I” manhole was placed on a 48" storm drain in the middle 
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of eastbound Hampden Ave. Traffic in this area is 48200 ADT which makes closing the 
roadway during daytime hours undesirable. The standard box base manhole would have 
required a detour during the daytime hours. At 8:00 pm the roadway was closed down with 
a detour running over Santa Fe Dr. and around the work area. This detour would have 
greatly disrupted traffic during the day. The Contractor for this job was Lawrence 
Construction Company, but this work was subcontracted to Winslow Construction, with the 
Type "I" manhole being manufactured by Carter Concrete Company in Denver. 
Excavation of the existing storm drain began with the removal of pavement and surrounding 
fill with a backhoe. After the storm drain was uncovered, a concrete saw was used to cut 
the existing pipe to the dimensions of the new Type "T" manhole. A backhoe was then used 
to break out this section of cut pipe. A filter material was placed below where the manhole 
was to be placed to help with drainage of any fluids leaking from the new manhole. The 
material used was a filter material described in section 703.09 of the Colorado Highway 
Specifications Manual. The next step was to slowly lower the new manhole into place 
between the two open pipes. A backhoe was used at this time to help with positioning the 
manhole into the proper alignment. Sandbags were than placed around the two joints 
connecting the pipe to the manhole in a manner to make a form for concrete placement 
around the pipe, which would seal the existing pipe to the new manhole. The concrete 
placed around this area had a 1-inch slump. A class 2 backfill material was placed around 
the manhole, finishing the installation. The entire job was completed and the roadway open 
to traffic early the following morning before the traffic rush hour began. This proved to be 


one of the main advantages to this type of manhole. 
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The installation sequence can be seen in accompanying photos in appendix A. Figure 


3 shows the Type "T" design and figure 4 shows standard box base design. 


III. Cost 

The engineers estimate on Type "T" manholes was $1500 each; however, Lawrence 
Construction bid $6000 each. This is 62% higher than the price of standard box base 
manhole (bid at $3700 each). These prices can vary due to the availability of the item. The 
cost is also high due to the extremely specialized and difficult casting of this particular 
manhole. If the Type "I" manhole were to be used more frequently, this cost should be 
reduced. But, if only for convenience to the public, the cost may be justified in areas with 


high traffic counts require the roadway to be closed for as short a period as possible. 
IV. Evaluation 


On October 2, 1990 the center lane of S.H. 285 at the Santa Fe intersection was closed 
to traffic by District 6 maintenance. At this time, the manhole cover was removed and the 
structure was inspected for cracking and any other type of distress that could be noted. 

Approximately one year after installation, no cracking could be seen in the area of the 
riser or was any other type of structural distress noted. No blockages were noticed and 
hydraulic flow appeared to be normal or better than that of a normal box type manhole 
due to the smooth edges within the Type "I" manhole. In October of 1991, two years after 


placement the manhole was again inspected for distress. Visual observations were noted 
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to be the same as the evaluation from the previous year. No cracking or fatigue within the 
manhole could be seen and agair the fluid flow through the manhole was normal with no 
blockages. 

At this time, the experimental manhole is functioning as expected and appears to be 
a good alternative to the box-type manhole (Colorado Standard M-604-20) in locations 


where the roadway must be reopened to traffic as soon as possible. 


V. CONCLUSIONS 


The Type "T" manhole was placed on Hampden Ave. with little difficulty in construction 
and minimal disruption to traffic flow. The two main advantages to a Type "I" manhole is 
the ease of placement allowing quicker installation and thereby causing less traffic 
congestion and increasing overall safety on heavily traveled roadways. The other advantage 
is the fact that the manhole is basically part of the pipe, allowing good hydraulic flow with 
minimal restrictions caused by the manhole. A box base manhole has an area at its base 
that can collect trash and thereby over a period of time must be cleaned out to reduce the 
restrictions to hydraulic flow. The Type "T" manhole does not have this possible problem 
being that it resembles and acts like part of the existing pipe. 

The Type "I" manhole on this project had a 62% higher cost possibly due to the fact 
that it was a different design than standard thereby causing a lot of work to be 
accomplished in the design and prefabricated construction. This cost should drop somewhat 


as this design sees more use. Even with higher costs, the fact that construction can be 


lon) 


completed in such reasonably short time, thereby reducing traffic congestion the use of this 
manhole is justified in high traffic areas. 
Evaluations over a two year period showed the manhole to be performing as expected 


with no problems with fatigue or hydraulic flow. 
In 1992 the Type "T" manhole design was added to the CDOT Standard Plans. The two 


types of manholes discussed are shown in appendix B from the M&S Standards M-604-20. 
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Photo 1 - Tyce "I" manhole to be places on eastbound Hampden Ave. ap; 
it. east of the Santa Fe to eastoound rlampden ramp. 


Photo 2 - Th : three way design. 
isused for su oe rae: transit. and is removed after installation. 


proximately 100 
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Photo 3 - Hasto and lanes on Hampden Bivd. were closed due to place the manhole. 


Excavation of existing storm drain required the entire width of roadway. 
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Phote 5 - After cutting pipe a back-hoe was used to break out a section of pips where the 
manhole was to ve placed. 


Photo 6 - Same as above. 


Photo 7 - A granular filter material was placed in the excavated arez for a base before 
placing the manhole. 


Photo & - The granular material placed. 


Photc ¥ - Same as photo 8. 


Photo 10 - Type "T" mathole wa lifted with 2 crane and placed in the excavated area. 


Photo 12 - After setting the manhole down a back-hoe was used to shift it vertically inic 
position. 
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Photo 14 - The contractor usec a class Z backfill material around the manhole. By using 
this material the contractor was not required to use any devices for compaction. 
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GENERAL NOTES 


SINCE ALL PIPE ENTRIES INTO THE BASE ARE VARIABLE, THE 
QIMENSIONS SHOWN ARE TYPICAL. ACTUAL DIMENSIONS AND 
QUANTITIES FOR CONCRETE AND REINFORCEMENT SHALL BE 4S 
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REVISED|DATE: NOV. 1, 1992 
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